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Advertisements.

Back Page » = = = = = = = = $1.00 a line.
Inside Page = = = = = = = = 73 cents a line.

Engravings may head advertisementsat the same rate
per line. by measurement. as the letter press Ad-
vertisements must be received at pubdlication office as
early ag Friday morming to appear in next {ssue.

Correspondence invited. Old roofs [all kinds] promptly
repaired new roofslaid by contract. Send for estimate.

[Agents Wanted.]

ROOFS

Why not make your Roofs last a lifetime, and save the
expense of a new roof every 10 or 15 years. Itcan be
if you use Slnte Paint, it will not only resist the
effects of water and wind, Dbut'shield you from Fire.

OLD ROOFS.

Protect your Buildings by using Slate Paint, which
nelther cracks in winter nor 7uns {n summer  Oid shin-
fle roefs can be painted, looking much better, and lest-

ng lenger than new shi ngles without the paint, for one-

fourth the cost of re-shingling. On decayed shingles 1t
fills ug the holes and pores, and gives a new substantial
roof, that 1asts for years. Curled or warped shingles
1t brings to thelir places and keeps them there. This paint
requires no heating, 18 applied with a brush and very or-
namental. It 18 chocolate color, when first applied, but
changes to a uniform slate color, and is to all infents
and purposes glate.

ON TIN OR IRON ROOFS.

the red celor 18 bhe best paint in the world for durabilisy.

It has a heavy b g is easily applied, expands by heat,
contracts by cold. driesslow, and nevercracks nor scales.

One coat equals 4 of any other.

FIRE-PROOF NEW ROOFS.

Milis, foundries, factories, and dwellings a specialty
Materials comgtete fora new steep or flat roof ot Rubdbber
Rooflng cost but about he(f the ?rlce of re-shingling.
For Prlvate houses, barns, and bulldings of all descri{)—
tions, it 18 far superior to any other roofing in the world
for convenience in laying, and combines the ornamen-
tal appearance, durabdility, and fire-proof qualities of
tin. at one third the cost. No Tar or Gravel Used.

** How to save re-shingling—stop leaks effectuall nd
cheaply in roofs of allkinds’' a 100 page book
Write to-day, and mention SCIENTIFIC AMERICAN.

New York Slate Roofing Co. Limited.
Rooting Contractors, 8 Cedar St., N. Y.

Scientific Qmerican.

For showircg heat of
PYl‘Ometel‘s, Ovens,Hot Blast Pipes,

Boller Flues S%Per-Heued Steam, Ofl Stills, &c.
ULKLEY, Sole Manufacturer.
149 Broadway, New York.

AGENTS WANTED FOR THE LENTEN'\HAL

CAZETTEER UNH)?;” s'mma,

showing the grand results of our ;
Everybody buys and ag ﬁ'o 100 to
*2 he new Mstariw.’ wor.l: OQur

it
a mont, Al’sn. for

WESTERN BORDER ‘o=
rl history of American ploneer life 100

raplllt
KR AGO—its thrilling confilets of red and white
fces exciting adventures, captivities, forays, scouts,
piancer women and boys, Indian war-paths, camp-life,

and sports. A book for old and younz. No competi-
tion. Enormous sales. BExtra terms. Illustrated efreu-
lare free. J. C. McCURDY & (0., Philadelphia, Pa.

'I'BE NEW FIFTY DOLLAR BACK GEAR, SCREW-
CUTTING FOOT LATHE. Send for circularto
POST & CO., Cincinnati.

ROCK- DRILLING MACHINES
AIR COMPRESSORS

Manufactured b
U;ELEI(-H ROCK zDI}I‘)ILnIr‘ 0.,
itchburg. Mass.

Send for Pamphiet.

PROPOSALS WILL BE RECEIVED, UP TO
December 18t, 1876, by the Trustees of the New York
and Brooklyn Brldge, at their otfice 21 water St., Brook-
lyn, N. Y., for the manufacture and delivery of i 400 net
tuns of No, 8 galvanized steel cable wire, to be used in
the construction of the main cables of the East Kiver
Suspensnon Bridge. Printed specifications containing
full information wiil be furnished upon Fplicatlon to
this office. . A. ROEBLING, CHIEF KNGINEER.

Diamonds > Carbon

shaped or Crude. furnished and set for Boring Rocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard-
ened Steel, Calender Rollers,and forSawing, Turnlng,or
Working S(one and other hard substances ; also Glaziers’
Diamonds. J. DICKINSON. 64 NassauSt., New York.

Lawrence Scientific:School,
HARVARD UNIVERSITY.

HIS School provides a four years' course in
neer[ui, leading to the degree of Civil Engl-

neer. l:l'r lmn{( nglneer. and four years' courses In
satural History, and .ln Mathematics,

HANDASYDE'S COMPOSITION

For the RemOVﬂ nd Pre entlon of
Incrustation in team ollora.
Used by the principal Raliroads, Coal Mines, and Gene-
ral Manufacturers in Great Britain and Ireland Satis-
faction guaranteed. 7The best and cheapest in the mar-

ket. Send for circulars ana testimonials.
CAMPBELL, AGENT,
24 Broadway, New York.

[ESTABLISHED 1846.]

Muoo & Co.’s Patent Offices.

The Oldest Agency tor Soliciting Patents ip the
United Staces.

EXPERIENCR.

THIRTY YEARS

MORE PATENTS have been secured hrough this
agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men a8 examiners, specification writers, and
draftsmen that can be found, many of whom have been

elected from the ranks of the Patent Office.

SIXTY THQOUSAND inventors have availed them-
selves of Munn & Co.’s services in exam n ng their in-
ventions and procuring their patents.

MUNN & CO.. in connection with the publication of

the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to 81ing applications
in the Patent Office, paying the government fees, and
watch each case step by step while pending before the ex-
aminer. This 18 done through thefr branch office, corner
F and 7th streets, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
ssues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to nter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business both in this and in for-
elgn countries.

A special notice 18 made in he SCIENTIFIC AMERI-
CAN of all inventions patented through this agency, with
the name and residence of the patentee. Patents are of-
ten sold, in part or whole, to persons at racted to the in-
vention by such notice.

Patentsobtained in Canada, England, France,Belginm,
Germany, Russia, Prussia, Spain, Por ugal, the British
Colonies, and all other coun ries where patents are
granted, at prices greatly reduced from former rates.
Send for pamphlet pertainingspeciallyto foreignpatente,
which states the cost,time granted,and the requirementa
or each coun ry.

Coprles ot Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remit Ing to this of-
Ace $1.

A copy of the claims of any patent i8sued since 1886 will
be furnished for $1.

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of imvention,
and date of patent.

A pamphlet containing full directions for obtaining
United States patents sent free. A handsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tables important to every pat-
entee and mechanic, andis auseful handbook of ref -
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N.Y.
BRANCH OPFICE—Corner 05 F and Tth streets
‘Washington, D. C,

Phyulc-. and Astronomy, each of which leads to the de~
greeof 8 B, A large portion of the {nstruction 1s the
same ag that given to undersrnduawa in the College.
The University 18 amply provided with laboratories, ap-
paratus and collections. Students of the Sclentific School
can occupy rooms In College Bulldingsand board at Me-

morial Hall. Enmlnnlom for admission will be helli
Beptember 28 and 29, 1nnlni AtRAa.M. For informa-
tion, address J AM‘ES HARRIS, Secretary.

(Farmerly al 82 Cortlandl Strel, New.Yerk.)
L NNITH WORANT, Prart  JONN E NONS, Bepl D, L CRSON, Guy. gL

Relief Plat es:nHardTy e

T n..,l SUBSTITUTE 1y

&aod Slamp for New Wustrated Circuiar,

Pleasa say where you saw (bls.

) GUITERMAN, Export and Commission Mer-
L _J)e chant.2 Fountain Court, Aldermanbury, London.
New York Office, Guiterman Bros.. 154 sroadway. Best
of attention to introduce Merchandise, Patents, etc.,
in any part ot kurope.

M. SELIG JUNIOR, & CO.
importers of American Machinery, ‘I‘ools. Agricultura
Implements, Wholesale and Export Hardware and Ma-
chlnery Merchants. Kst'd 1

ONDON, EN6LAND, and BERLIN, GERMANY.

NOYE'S
Works
est in the UUnited Stal

{’a make Burr
Millstones, Portable Mills, Smut chhineu ckers, Mill
Pl Water ‘Wheels, Pulle lnd Gearms. lpeclallr
ldapt-adl.onourmﬂll Send or Cal §\l
J.T.NOYE & SON, Buffalo, N. Y.

IIII H s WROUGHT
IRON

are the lar,

I IE’FAMS & GIRDERS

HE UNION TRON MILLS, Pittspurgh, Pa.—
The attention of Engineers and Architects is called

to our improved Wrought-Iron Beams and Girders (
ented), in which the compound welds between the 8 em
and ﬂanges. which have proved 8o objectionableinthe old
mode of manufacturing,are entirelyavoided. earepre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph, address
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh,Pa.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine, Lowe's
Patent Tubular and Flne Bnilern Plain Slide Valve Sta-
ortable Engines, Sotlers of all

tionary, Homtng, and P
kinds. Bteam Pumps, Mill Gesrlng. Shaﬂ.lng
Tow Oakum B‘;le E Rope, Flax,and Hem
ents for the New Haven Manufacturin
's Tools, for Judson's Governors a p Valves,
E:umnm. Blowerl and Differential Pulle -Blocks.
ROOMS, 88 LIBERTT STREET. YORE.
WORKB. PAT’ERBnN HBEY

NE WSPAPER FILE.

—_—0
The Koch Patent Flle, for greuerﬂng newspapers
magazines, and pnmg le 8, has been recently improve
nnd rice rednced. Subscribers to the SOIENTIFIO AM-
J) and SCIENTIFIO AMERICAN SUPPLEMENT can be
su plied for the iow prlce of $1.50 by mall, or $1.35 at the
ce of this gager eag board pides; inscription
Y SCIENTIFI *"in gllt. Necessary for
every one who wlshes w preserve the paper.

" MUNN & CO,,
Publishers BCIENTIVIC AMERICAN,

&c., 81k,
Llachinery
0 's Machin-

The Scieatific American

REFERENCE BOOK

A Bound Book of 144 Pages, for 25c¢.

On recelpt of 25 cents, we send by mail, post paid, a
copy of ahandsome little bound volume entitled the SOI-~
ENTIFIC AMERICAN REFERENCE Book, containing 144
pages illustrated with engravings, and forming one of
the cheapest and n.ost valuable books of condensed re-
ference ever printed. Among its contents are:

1. The Census of the United States, by States,
Territories, and Countlies, in full,showing also the area
of the several States.

2. Table ot Qccupations.— the grlncipal oc~
cupations of the people of the United States, and the
number of personsengaged ineach occupation. Com-
piled from the last Census.

Tabdle of Ctties having over 10,000 inhabitants—Com-
piled from the 1ast Census.

3. The Patent Laws of the United States in full.
Wlth Directions How to Obtain Patents, Ofticial Rules,
Costs, etc.; Forms for Applications for Patents and
Caveats; Forms for Assignments, in whole and part;
Llcences State, Town, County, and Shop Rights; Di-
rections How to Introduce and Sell Inventions; General
Principles applicableto Infringements; Syno 818 of the
Patent Laws of Foregn Countries, Costs, ocedure,
Rights of Employers and Employees i respect to In-
ventions; State Laws concerning Patents.

4. United States Trade Mark Registration, show-
ing the Trade Mark Law in full, with Directions for
Reglsterlng Trade Marks, Costs, etc.

United States Copyright Law for Labels, in
fnn ‘With Directions, Expenses, etc.

6. The Principal Mechanical Movements.
scribed and illustrated by 150 smalldlagrnms. of great

Showin

[OcTOBER 7, 1876.

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

SPECLAL NOTICE.—October 8, 1876.—Qur Sole Euro-
Eean Offices and Warerooms are opened this da.{ at No.
The Temple, Liverpoel, under the immediate man-
{ltgeénent of T. Dunkin Paret, the President of The Tan-
0

e Co,
GEO. PLACE, Gen'i. Agent for N. Y. cityand State.

Machinists’ Tools.

NEw and IMPROVED PATTERNS.
&e.

Bend for nev/ fllustrated catalogue.
NEW HAVEN MANUFACTURING Co.

Lathes, Planers, Drills
New Haven, Conu.

Diamond Solid Emery Wheels.

PrY 25—&! . §$1.25; 8x1, ML" LE.KI , $5.50; 16x2, $12.50;
wu $16.00; 20x2, $10.50; 24x3, other sizes at pm-—
porﬂonat.e prlcml Fast culllng. fre:- from Flszinz‘ they
are the best Solid Emery Wheels. Give dlam. of holes
1o your order for wheels, l-.mcrg Grinders une: ualled b
CJ in the world. Address AMERICAN TWIST DRIL

‘Woonsocket, R. 1.
D )fewar E

Lathes, Planers, Sha

Gear & Bu]t Cutters ‘&c. E. GU

value to Inventors and Designers of Mech

7. Geometry, as Applied to Practical Purposes.
fllustrations.

8. The ModernSteam Engine,—With engrsvlng
showlng all the parts, names, etc., and a brief history
of the Invention and Progress of Steam Power.

9. Horse Power.—Simple and pl inrules forCal cu-
1aft1 the Horse Power of Steam Enginesand Strea ms
of Water.

10, Knots.—Presenmn

kinds of R ope u‘% W

11. Tables
Welght; Apothecarles‘
merclal We(ght FrenchW
ard. r{ Measure; Land
Liquid Measure; French uare Measure; French
Cubie, er Solid Measure Measuring Land by Welght,
with engraving of a section of the gllsh and a sec~
tion of the French rule. of equal length

12. Valuable Tables

(1) Table of the Veloclty and Forcz of the Wind.

(2) Table ofthe Specific Gravity and W efght per Cu-
Plcthoo‘{and Cubic inch,of theprlnclpal substances used
n e Arts

(8) Table of the Heat-Conducting Power of various
Metals and other Solids and Liguids.

(4) Table of the Mineral Constituentsabsorbed or
removed from the Soll, per acre, by differentcrops.

(5) Table of Steam Pressures 8n Temperatures.

(6) Table of the Effects of Heat upon various bodies,
melting points, etc.

13, Mlscellaneous Intermation.—Force of Expan
sion by Heat; small Steamboats, proper dimensions of
engines, bollern.Mpropellers, bon& Y cubation, Tem-
perature of ; To Make Tracin, Paper Constituents of
varfous Substances; Friction, how produced, and Rules
for Calculation; épec ific Heat xplalned Specific
Gravity of quulds Sollds, Air, and Gases; Gunpow-
der--Pressure, Heat, and Horse Power of; Copying Ink,
to Make; Heat, 1ts mechanical equlvnlent explained;
Molecules of Matter, size and motfon explained; nght,-
nlnﬁ and Lightoing Rods—valuable information Value

rainage Explained; Amount of Power at present
Yielded from_Coal by best Engines; Sound—its velocity
and action; Liquid Glues, eclpea Valueof Brains;
Properties of arcosl; High ight Waves Speed of
Electric Spark, etc.; Vniunble Reclpes
The SCIENTIFIC AMERICAN REFERENCE BOOK.

Price only 25 cents, may be had of News Agents in all

parts of the cmum'z and of the undersigned. Sent by

malil on receipt of the price.

MUNN & CO., Pubhshers,

Sclentific American Office,
37 Park Row, New York,

Stone Channeling

engravimis of 48 different
th explnna. onsumtylnqr
hts and Measures.—Troy
ight; Avoirdupois, or Com-
hta;Unlte St 1fes Stand-
easure; Cubic Measure;

OR
Quarrying Machine,

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZRS
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO, RUTLAND, VT,
BOLE PROPRIETORS AND XANWAM

lRl:lu Exhibition,

@ Three Machinesat Philade
Anunexe No. 2, Machinery Ha

CREW PROPELLERS, THEIR SHAFTS AND
FITTINGS. Bv Hamilton W. Pendred, M. E.
able treatise, showl nlg the resene ractice, ts advan-
tages and defecu With 25 rice 10 cents. Con-
tinued in No. 4 of SCIENTI L AMER CAN SUPPLE-
MENT. To be had at this office, and of all news ageiits.

OGERS’ TANNATE OF SODA BOILER
SCALE PREVENTIVE.
JOS. G. ROGERS & CO., Madison, Ind.
B Send for book on Boller Incrustation.

Portland and Keene's Cement.

From the best London Manufacturers. For sale by
MES BRAND, 85 Beekman 8t., New York.
A Practical Treause on Cément furnished for 25 centa.

Niagara
iz SteamPumpWorks

ESTABLISEED 1826.
CHARLES B. HARDICK,

1876, & new volume commenced.

No. 23 Adams Street.
BROOKLYN, N. Y,

© 1876 SCIENTIFIC AMERICAN, INC.

For the Best and Chea
O |l Ay
DRDP PRESSES MIinpLETOWN, CONN. o
With DAMPER AND LEVERS,
REGULATORS GAGE COCKS, *

MURRILL & KEIZER, 44 Holliday St.. Balt.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANELIN, V. Pres't. 1. M, ALLEN, Pras'L
1. B, PIERCE, 37,

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “*ATH SPACE” INPROVEMENT,
Baves 10 to 20 per cent. CHALMERS SPENCE CO.
Foot K. 9thi 8t.. N. ¥.: 140 N. 2nd 8t., 8t. Louls. M.

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
It will continue
to be the aim of the publishers to render the con
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIEN-
TIFIC AMERICAN, Every number contains from
six to ten engravings of new machines and inven-
tions which cannot befound in any other publica-
tion.

The SCIENTIFIC-AMERICAN is devoted to the
inverests of Popular Science, the Mechanic Arts,
Manufactures,Inventions;Agriculture,Commerce
and the industrial pursuitagenerally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts,and Sugges-
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arta.

TERMS OF SUBSCRIPTION — POSTAGE
PAID BY US.

One copy Scientific American, one year ..$3 20
One copy Scientific American, six months. 1,60
One copy 8cientific American,threemonths 1,00
OnecopyScientific American and one copy
Scientific American Supplement, both
for one year, post-paid......... ........ 7.00

The Sclentific American Supplement.

A weekly paper, uniform in size with the SCIEN-
TIFIC AMERICAN, but a distinct publication. It
contains working drawings of engineering works,
and elaborate treatises on every branchof Science
and Mechanics, by eminent writers, at home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum
Single copies 10 centa.

Remit by postal order, draft, or express.

Address all letters and make all Post Office or-
dersand drafta payable to

MUNN & CO.,

37 PARK ROW, NEW YORK.

HE ¢8cientific American” is printed with
CHAS. ENEU JOHNSON & CO’S INK. Tenth and
mbard Sts., Philadelphis, and 59 Gold St., New York.
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